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imm^} mmm 

CM*«2] 4¥mmmi^Umff^. PeAlSi, PeTaN. FeTaC 
, F e A 1 S i^-^^, F e T a N^-^^, F e T a C^-^^;?)^ ^jglitl-S Vn^T 

[i»^^3] ^mmff^Ru^ Rh, Re. I r, c uis^ihmitti^ imx 

JgcOM^t (nm) (DmB s - t (T • nm) jb^, 3 (T • nm) &s±X$>^^ 

^m^m 1 ^ vM^ 6 (Di^N-rti*^ 1 3StcsH«®i^^ta^^#:o 
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[»*3gi3] w^m^rmm<Dmrmi)K peAisi, PexaN. f 

eTaC, FeAlSi^-^^, FeTaN^-^^, F e T a C^-^^;^^ 

m^m 1 5 ] mmmrmm<Dmw.m^mm<Dmm<D-^ 1. 1=. it±mi)^m 

[»^^ 1 7 ] i¥MmMi^Umf>\ FeAlSi, FeTaN, FeTa 
C, FeAlSi^-^^, FeTaN^-^^, F e T a C^-^-^Tb^ Pj^lStl-S 
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[0 0 0 2] 

"mnm^mmmmz^^^x. mmmmt^mm'^^\z\t. mmiL^^A'^m.n 
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I,- 

B$:^i?)T Vx^„ #^BS 6 0 - 2 1 4 4 1 7 -^^^ICld:, Co-a-^jO^P, 

[0 0 0 3] 

XS:<SMf S^?^A'5|§^$tlTV>-5o #1^^1 0-2 1 4 7 1 9#<i5t# 

9 6 2 8#i25:#{ctt. mm^mmi^^j^^'^^^m^mmm^rn'r^mn^m^B^-t^ 

[0 0 04] 

Lfj^Lfj^if^^. #^¥7- 1 2 9 9 4 6■^^^^CSa«C0^^ST'^i, ^i^ttT«& 
5911*^^ D^o ^7^:, #0^1 0-21471 9 #<^#{C|B«CD^?ST'ld:, ±fH 
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^(Dmmi)^^i:^^o -euT. nm^i 1-14962 8^^Amizmmco:^mx-it 

[0 0 0 5] 
[0 0 0 6] 

x^Kmm.Km\^\^t=.mwMm^^^mmm^. mmmrn^-n^mfi^. wm^u 

[0 0 0 7] 
[0 0 0 8] 

miz. :^^m<om%mmmmt, i¥mmmMunt>^. FeAisi, Fexa 

N, FeTaC, F e A 1 S i ^-^^> FeTaN^-^^, FeTaC^-^^*^ 

e> ^ ti -5 V ^ ti 1 a;^^ ^ ^ -5 3 #^ i: f , 

mz. ^^m<Dm^mmmmt. mm^mmti^Ru. Rh, Re, ir, cu 

(T) mm,m^M(Dmmt (nm) s • t (T • nm) ^^J, 3 (T • 
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nm) &s±X'$>^^^^^Wit.-t^a 

mz^ :^nm<DmnMmmmi^. mm^mmo^mmiiK 0. inmj[j*±5nm 
mz. :$inm<Dm%mmmmt. Wimmrmmo^mrmi)^ peAisi, f 

eTaN, F e T a C, F e A 1 S i ^-^^^ F e T a N^-^^, F e T a C^^ 

* ^ ® * S ti T V N s r i: S: #M f S c 
[0 0 0 9] 

%^(Dx. u±tj^m,^oy^^^ts!imt^z.}iif^x^^}Lii%\z. mmm^s^mz 

[0 0 10] 

mz. :^%m<Dm%ummi;if^(Dmm.ism\t. i¥m^&m±\z..(i^tA<t.^mm 
ttTfifei^i:. MMmmn. Mi\:m^mti^^imt¥m^m%.\zM\^x^\zmmzm 
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>f X «IM b f=M%UmiWk¥^ IC SgJt f S ^ .il T- # S □ 
[001 1 ] 

i^^v^(DT^%ummw(r>^'m.-nmt.. ^mmmmmmis^. f e a i s i 

, FeTaN, F e T a C. F e A 1 S i F e T a N^-^^, FeTa 

C m-a-^^^ ^ ^ tl S V > r 1 e> 3S: S z: 21 ?: #M S o 

[0 0 12] 
[0 0 13] 

mz. ^mm(Dmm.nmn^mmit. 0mmm'Mumt>K FeAisi, Fe 

TaN, FeTaC> F e A 1 S i F e T a N^-^^. F e T a C^i^-^ 

[0014] 
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. mm<Dmm(Dmm] 
m 1 (Dmmmm) . 

^x^if) > :fy—^ym^. 2/U3>S«> i/Vziz/ij-A 

[0 0 15] 

:^'!tB«s^s^^[jT'fe-2>^M 1 3 mijfimmmmi ^ ii-^t\.x\»^^. 

[0 0 16] 

±tH(D#?^^^>y K 1 0 ^MvxT, III 1 ^C^-r^^^IH^^#i^cDfBdt^^Ci^ 
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I 

t: 

[0 0 17] 

mm^m2 1 (a) , 21 (b) zitiibmmiim2 1 (a) , 21 cb) 
W:^tir^^mm2 2 nis^hm^^ti^^mmi^^^^jiLx^sai). nm^m2i (a 
) 0mmmmmni)^^^£^mx$>^. t^. :^mmMmximm^m2 1 (a 
) <D^%i4^mmmi^mm^^^jt^miiht^ti^. w^m^m2i (b) ©^i^, ^sv^ 

Itmm'mm2i (a), 21 (b) ®M:^^#?^M«fit#ifsf;^^e>^-g>®i:b;t^ 
^ M «T |g ^ -5 z: i: li =b t> 5 ^ ^ o 

4¥mmmmUmt. VXlt. F e a 1 S i F e T a N-^^, F e T a 

fHW-a-^lCCo, Ni, Ru, Si, O, B, C, H f 1 0 a t %je^T ( 

^f^L<li7 a t%je^T, $e>{C^f^U<tt5 a t %iJ^T) b fejft$4S:ffi V^ 

[0 0 18] 

±tmm^m2i (b) $:=^^i--5#)i8i-i:uTtt> f e^e om^%5^^±^m 

F e C o^-a-^ (F e C o, FeCoV^if), F e N i ^-^^ ( F e N i 
, FeNiMo, FeNiCr, FeNiSi^&if), FeAl ( F e A 

1, FeAl Si, FeAl Si Cr, FeAlSiTiRu;^^*), FeCr 
^-^^(FeCr, FeCrTi, FeCrCuJ&H), F e T a ( F e 

Ta, FaTaC^if), F e C^-^-^, F e N^-^^, F e S i Fe 

1 ±fHM'f4Jf 2 1 (b) tCti, FeAlO, FeMgO, FeTaN, 
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b. Ta, Cr. Mo^(Dot>:}^rjt<t^im&.±t:^m'r^Co^^^m^^^ 
Ztti^V^^. m^\t. CoZr, CoZrNb, CoZrTa, CoZrCr 
, CoZ rMofjii^^0mfJt%(DiH^Xmif^^tif^X'^^o ^t^, IJtlsStt® 2 

lit. r'^}vy7xmi^<D^<D^mf^:iiiil^x^^o 

[0019] 

m^^mzi (a) , 2 1 (b) ii, ■^a^mmm^mmti'^o. 4T&,±<Dmm 

:trttn^lB^|5S»;/^S<■t<5z:i:*^^f*bv^;^)^ ^M6!rictt2 0 0 (Oe) (i5 

. SXlO^A/m) J: <t-tlii«l:<, 5 0 (O e ) J^/^Til 5 i 2l 

«C?g^'[±M2 1 (a) . 2 1 (b) (D-Mfe^yCDl^J^tt, ^ (Z)iJt?^'[4M 2 1 ( 

a), 2 1 (b) ^mm-r^mn<Dmmm^^mic^'Dxmmrjtm-^ii^n^o 
*#:6^{c{i, iJci^ttM2i (a) , 2 1 (b) ^w^^t ^un<^m^mM^mB 

s (T) t:. ^(Dmmt (nm) <Z)^T'fe^B s • t (T • n m) A'^, 3 (T - 
n m) &,±(Dmm (^f t L/ < li 1 0 (T • n m) 13 0 (T • n m) J^T, 
<fc»;^f* L<1±1 5 (T • nm) PA±1 0 0 (T • nm) J^i^T) il-^SZlilAW 
^ LVN„ Bs • t§:40 (T- n m) ft ^ ^Ji ^ it. ^m^M^mti^ 

1 (T) (Dmm^um^m\'^^m^icit. ^.m^mz i(D-m^r^v(ommit4: 

0 (nm) il-ttHt^\>\ 
W^m^m2 1 (a) , 2 1 (b) CZ)MJ*S:±|B$gH®_h|$gS:jgAT^<-r-5^ 

, mmmmzi (a) , 21 cb) (Z)p^gi5(Z)s?^#*-^^^<^u, m^mm^m 

[0 0 2 0] 

^mm22it. z.(D^mm2 2^m/oxmm^tit:Lm,m^m2 1 (a). 21 
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it®2 2^cM^^<5ri:^<T'^sM5|8^i:LT^i. mmmm2i (a) . (b) an 

m^JtUntLXit. Ru, Rh. Re, Ir, C u ^ if $:#(f ^ 3 i: Ti^T^ -5 □ 

^mm 2 2 izit. ±ia(Z)S3()\ w^m^m 21 (a) , 21 (b) 

fe^^ti, l?C?^'KM2l (a) , 21 (b) :!bm^;&?gSI^$:?^^-rS(D$:R&<r 

i:;()^T'^§o ±mizmirrcmm'\im2i (a) , 21 cb) ^cfflv^ 

Szii:d^T'^S*JJ|sf;&e>lf^Tj@Mt-'5ri:>b^BrigT'^y, «»t<^1^M2 i (a) 
, 21 (b) ^cMv^e>tlS$^)^^cJ:oTiS3i:^33iJa:=fe»<Z)S:Mv^4^^^J:V^o 
, «^?i^'l4M2 1 (a) ilLTFeAlSi $:MV^, I^Sj^M (b) thXFeB 
$:MV>S^P>«, :$>fll®2 2liCoZ ^NbN$:MV^T^^t-4^^^J;V^„ 
[0 0 2 1] 

4)'iit«2 2<Dmmit. ^mm2 2^m^t^umz^^xm:^mmrjimmt.-t 

tl«J;VV3«)^ 0. 1 nmJ^±5 nmJ^tT (J: b< liO. 1 n miJ^_h 2 n m 

(a) , 2 1 (b) A^gs^^&i^lE^r^^LTia^S^^lCX/l-f ^y-f X^i'Jfe^ 

^ic, ^iiS2 2 m^x±m^mm^^^mm^mmt^um^m\^^m^iz 

It. ^(Dumiz^^xmm^jtmm*m^-^ti^o m^^t. ^mm2 2 t^xRu 

^m^^^m^iZit. "ta^mmitO. 4nmt.tclt0. anmt^tl^o rtltt> 

R u ® J: e) fjtR^^^muK 'tn'en<Dumzmm(^mm(D t.^<D^is,^m^ 

[0 0 2 2] 
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m^^i^xisij. mu^jt^i)^^M^^izmit^tix\>^^z.tibmtL^\ mm^ 
rmm 2 ^mm-t^ mrm n ±mmm^mij'^m, < ^^mm^ lx^sv. mm^m:^ 

[0 0 2 3] 

Mi^mzit. mzm^-^tl^%<DX'ltfji\f^iti^. B 2m^M(D%(Dt LXN i A1. 
FeAl, CoFe, CoZr, NiTi, A 1 Co fjii^^^if^ ^tti^X^^ 
a tr^. h c piljgOt)® LT> Ti, Zr, Y, Z n, Ru, Re, H f 

ifSr#ifsz:^*^T'^So ^tc. f c cmmun<D^<DiiLx. Ni, pd, p 

Al, Cu, Ag, I r ^ifSr#lfSZ:^:«)^-e^-5o &SV>li, ±m(DUm 
iZ. ^(7)m}^t)^^'itLt£\t^M^izm<DTbm (Cr, Mo, Si, Mn, W, Nb 

, Ti, Zr, B, c, N, o^^^tjt^mf3^^mitn^ imt.r:Lit2m&.±(Djxi 
m) \WiixiLx^^\>\ 

T^;i/:7T;^.#|jt(^)%®^ LTii, C, Si, Co^-^, Zltl?)©-^^ 
[0 0 2 4] 



mU<^ 2001-3089790 



#2000—402774 

So 

[0 0 2 5] 

S|IC^^'I4M4 {Cti, C o-^^$:MV^<&3i:75)W* L/VNo CoCrPt 
-^^■^ C o P t $><5 Wli-tl^jCD-a-^lCT a, Zr, Nb, Cu, Re, 
Ru, V, Ni, Mn, Ge,Si, B, O, if *^ P>^ld:tl-5^l>^ < i: 1 

S ^ :t {d: 2 Jb® 5: L fe^^ M V ^ S ^ h Tb'^ T' ^ S o 

s^^c^^ttm4^ic o^^&-g,v^^ico-^^h, p t *;tttp d ^kd^M 

filjiil-tSZliiA^T'^Sc r®Co-^^{Cli, ±ga®C o C r P t ^-^^-^C o 
P t ^-^^^lif S:Mv^sr h^'^T'^So #ic, iia[ig^^M:i^'S$:l^«bSfe«)lc, 

P t-g-^48'-2 4 a t %C7)Co C r P t ^-^ife^M L/V^„ 

:R^*;6<ricii, #^c|^^$tl'5*)(^)'e^i^&v^*^, t b f e c o if (jd 

[0 0 2 6] 

Ml^'l4j^4 S:±iH®^#^M (Co, Co-^^) tn^M^m (Pt, Pd 
;feif) (D^mmmHt^m^iZlt. *^M^^*^e)J5;SM^±0. 4nm|^±, 1 

$<^si:, -^1^:^; (He) ^mmmm^mm^ (Hn) *'j<STt-<5iiii%ic^ 
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J&SMill^^-e&y, ttft.L<ltO. InmJe^JiO. 6nmjei^T® 

fga-e^U. J:U^^L<lj:0. lnmje^±0. 4 n mJ^^T«)|gHT'S>^o 3tl 

(D-V. mm±it3 nm~l 0 0 n m^S"efeS Zl b 
[0 0 2 7] 

^-^> C o C r-^^fCT a, Z r, Nb, Pt, Cu, Re, Ru, Ni, Mn 

, Ge, Si, o, N, Bij^hMitti^ imtr=.it2m&.±<D7tim^Bi}aLr^^ 

^SrfflVN-Sr i:*<T'^€>o fe-5V%tt, CoilTa, Zr, Nb, Pt, Cu, R 
e, Ru, Ni, Mn, Ge, Si, O, N, B J^)^ e>3Slin-5 1 fcli 2 igJE^ 

^mm^^mm<7)mmi»t. m-t^^tmmm^m^: tm^^rmmztco^ 

[0 0 2 8] 
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[0 0 2 9] 

©Mn, !»c?^ffiM2 i (b) <D[Hm<Dmwim\H:&mizui<tj^mmif^m^-^n^(D 
TiK^^iSffi^^«^t$:?^m1-<5*^J|s^s:Mv^fe^-^. 03 (B) it^mmnhxwi 

[0 0 3 0] 

^mmz 2 ai:bTM5S^^ttSg-^«it&jl^^*r'5*^)|S^$:MV^S#■^$:# 

;^So 0 3 (A) (Dm^mmm^mizB-t^^iz, ^mm2 2 acorm 
M) izm^tit=.i¥mmm':&m^^^rjt^^m^m2 1 aitimmmmtrj^v. ^ 
(Dmm^m2 1 slu. ±m mw^mi^mm) izm^t\>r:LM^m^m2 i h(Dmit(D 
■^mt. •tn'eMmm2 2 & ^m/uxm^zmt^x^m^izfj^^ ^^kb^-^ 

tiSo rtiJcjiu, W^^^m2 1 aiiiic?gSttM2 1 b®^^^b^l«I«> Sv^ciS&iRi 

. :^mmmm(Dmmmmi^xit. ^^izimmmmmii^^^ji^m mm^m 

2 1a) *^|g^t^>tlTV^S^D■T?> S: J: *J ^*6«FlcTOJ-r -5 il *^T'$ 

© ^ IS $: ffll X S ® (c 7^)^ ^ V > o 

mm^m2 1 bii|^?^'|4M2 1 a®i^>fb;i)^SVN{Cj3&[Bl^T'^Sri:{C j; 
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t.t 

U> #C?M'KM2 1 a, 2 1 h(Dmti)^mm^tiXm^^^y K{Clim^«>cattJi 
2 1a, 2 1 h (Dmitiimm^tltSii,^^ ^«lt>*>> i^iS^ttM2 l a, 2 l b®iiS 

[0 0 3 1] 

> ±m mummm^m) icBe$tifci8Jc?§^ttM2 i d<Dm^t:^M. ±m^mm 
fj^ti^^. ^mm2 2hii. «^?§^ttM2ic, 2idii, m^^mnKji-oxm^ 

^mm2 2hiz^'ox^m-^n^. zitiicj:*;, mm^m2 i c tnm^m2 i 

d iit)mmi^xui<^jimm^m^^^<D^m<^iit>^x^^(Dx. zi<Dmm<Dm 

2 2.h tLXmU^m^ly^Jt^^F e Al S i. FeTaN, Fe 

T acrjt}£<Dmn^m^^^r£ir3it, j;ii)mMmizw^m^m2 1 2 1 dx<Dm 

E ® JJI ;t -5 ^ i: -5 o 

[0 0 3 2] 

^fc, ms (A) izBts^mm^m^mm^mLxm^-^nr^mm^rmmiz 

^V^T^i, 03 (A) lC^t-«^affiM2 1 a/ 2 1 b CDj^^tt, L=fol^ CJP 

$ i:t-Sil^M{i^V^„ t-^fct>, ig^TM (S«1#I) ®|JC?^ttJS 2 l a ©MJ? 

(@BlRl0J«3flI) <Dmm^m2 1 b(Z)mjp:j:U%)^< (*^ii@< 
) m^t^ZHi^X^^, Mx-li, ®Ci^ffiM2 1 a ^i>Clg^'ffi^2 1 blCl^l^MJPF 
S:MV^-5^'a•^C«, »t?S^'l4M2 1 ali,mm^m2 1 b J: U%,^<?^^t-Sr il*'^ 
^6^*LV^„ rtlii, 2 Z a^m/vXM\^-t^ 2'D(DmM^M2 1 a. 2 1 

b^CfeV^T, S3S?^ttM'^«3t$:#fe^"r-5^^IIM2 2 af)^h<Dm^-f}'^:iti^<Dm. 
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mmmz i a, 2 1 hiz^^xm/^^t^ibx^^^, M^^mizit. mm^mz i b 
Km^tit=.Wim^m2 2 htpizmm-^n&Rmm^m^mm<D^mm2 2 a-^^f, 

,21c) ^mnt:if)\ mmmmmsmic^mmmmmm^hiset^nm^m^m 

[0 0 3 3] 

±mmmmr^m2<Dmmm immmm^l^sm<Dm) it. ±mw(m^rmm2 
^m^-t^unij^m^m. &^\^i.t%±izm^t^^xm^'^ixx\^^^:itf)m^ 

(DiSimiz. mm'\irmm2^m^^^m m^itF eT acp. cozr^^^f 
) f)^m^mizmit^ti^ti\ mh<itmmun(Dmit<^^mmhxm^tix^^^ 

o 

««Ci^'l4T%M2co«_hJi}^)^#Ci^'ttM)|SF*^^«l^$ti^ST'feS#-a-tctt 

^izmm-t^ J ^x^i&m.xmM.mmmi^<Dmmn^nii^^m-t^^iiti^x 

[0 0 3 4] 

fe^, ^^S:#tf#H^{C®f «^t^§^ffiT%m2(D^ffi{C3£v^glS^$:^!g!^ 
^fi^icii, #ci^'l4T«&M2®^®$:^m{cig-r#-^lcii, feSVNli^ 

m^rji:^ytjtif<D^its:^X'^w.Ltcisyt.nmmzifif^2 oBmmuwLxts 

m^ri&m2mm(Dm^t<Dm^^^<Dmmt)'^m^iztji^(Dx. ^&Lr=.m^^^no 
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[0 0 3 5] 

±mxit. 2®(D®tmttM2 1 i:. ima^^mmz 2 iiti-^i^t£&nmis^rmm 
2izr:>\^^xmmLt=.t>\ i^c^-ST^M 2 ti, n jg ( n 3 js^ji) (Dmm^m 2 1 

2 1 Km^ti^^t)izm^ntc (n- 1) m(D^mm2 2 na^^rji^m^iiT^ 
EI4 it. ^mm<Dm2<Dmmmmx:&^mmmmi^(Dm'^m^mm<D-m^ 

m'\im2 nzmttir^2mo)^mm2 2 iii!)-^i^m^-^tix\>^^j^.x$>^. m 
4:iz^'tm^mm<Dot>. mnz^-tm^mmiim-(D^(Dizit. m-<ow^^ 
fivx^aynm^mmitmrnt^. 

[0 0 3 6] 

m4izm-t^oiz. :^mmmm(DmM.mmmmz:S3\^xit. mmim-^^(bm, 
^tt®2 1, ^mm2 2, mm^m2 1 a, ^mm2 2, W(m^m2 it>mmm 
m^nx^mi&ri&m2ti^mm-^tix\^^o :r.<Dmm^rmm2(D(i^fji<ii% 1 
'=>pj.±it4^mmmmunti^ ^ s % t-^ s „ r ® f s zi ^ tc j: »j 

, m:^it^mM2 2^9ci&(DKmm'\^umi}^^r£^mii'r^rjt^it. m^izm-t 
J: o iz^mm 2 2 ^m^xM0l^^>mm^m 21, 21a (Dmit:^\^^m^ 1 <d 

^tir^2^<Dmm^m2 1. 2 1 a(Dm^t>^K\>^izmm-^nxmm^M2 1. 2 
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